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Abstract: Onion (4llium cepa) is one of the flavonoids-rich
materials in human diet and onion peel, which is the onion by-
products, contains over 20 times more quercetin than the flesh.
In this study, to examine the anti-inflammatory effects of onion
peel hot water extract (OPHWE), the cell viability, nitric oxide
(NO), pro-inflammatory cytokines, such as interluekin-6 (IL-
6), tumor necrosis factor-a (TNF-a), and IL-1f, were meas-
ured using the murine macrophage cell line RAW 264.7 cells.
The Balb/c mice were used for an in vivo acute toxicity test
and ICR mice were used for measurement of inhibition effects
of croton oil-induced mouse ear edema. As a result, NO lev-
els decreased in a dose-dependent manner. The production of
IL-6, TNF-a, and IL-1 was suppressed by 38%, 41%, and
34% respectively, compared with that of the LPS only group,
without any cytotoxicity. The edema formation in the ICR
mouse ear was also reduced compared to that in control. More-
over, there were no mortalities occurred in mice administered
5,000 mg/kg body weight of OPHWE. These results suggest
that OPHWE has considerable anti-inflammatory activities and
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can be regarded as a potent candidate material to treat inflam-
matory diseases.
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1. INTRODUCTION
A% uhgold R 2R o Fejolu 24 &4 A RS
wolal7] 8] dojupi WA ol olr| o w, e g

A 717kl Wt A HS W A H S B o R s
ALt [1]. S44E9F T2 & -JOH AL A 3£ (macro-
phage)7} &A1 3} of] whg} cytokine, nitric oxide (NO)E H] &
T od A5 WA JAATE ERE o o] - S A AT F 24
XH}‘“-J l_].z% e X Ef,—H }.g_g]t 7/4\3; 2], Zxro gl ul—c:l
T4, 5% ':Ol A A ATk [3]. o] H 7k HF HES-ollA EH"‘
o) hols} A Al sholotis A, 23
9] lipopolysaccharide (LPS)of ¢]3f &
oA U et 4], S
4 -84 2 toll like-receptor 4 (TLR4)
g Eg) A2E 58 o}_’, ZAFQIA}Fel nuclear factor-kappa B
(NF-xB) ¥ mitogen activated protein kinase (MAPK)2] &4
3= AXH 934 cytokine?l interleukin-6 (IL-6), tumor nec-
rosis factor-o. (TNF-ar) & IL-1B2] AAHS Z71A] 7]Uf]
A & 49l inducible nitric oxide synthase (iNOS) % cyclooxy-
genase-2 (COX-2)E W& A| A dhg| 2 o}& o) AY, 24 S
AASHE &5 sto] YA o] 7152 gt [5-9]. 131‘/}



AR L FE29|in vitro Y in vivo $HE S} 149
o] 2%t cytokine @ NO7} ¥ 2] 4 45 57 4= A & 2. MATERIALS AND METHOD

AR oyt 23] Yl 417 &2 FriEdske] 5ol 2 ARl

ANZ e 2 Qe Aow EEE]IL i [10l. F2 3 21459 Z:E

Ao AEH A Fhop A2 A adlof o o = AF o) AR FI} (Allium cepa)®] AL B dEE FH
Z AR st YE o= FA WEY 235 sTtA TSR, AL et ‘% o) 4

H]izs]— A g2 9 WA uulnke- o 2 HhAsle] Sulgl A
A oF A=A A R slul 7FO o g Ao W Fo] =

2 ds s @ O O
7F F=Al Ol ek [1L,11]. whebA @5 w39 242 A /-4
of ij-f- F a3 AR A AR L Gle
2374 == NO, cytokine¥} 2H-2- vl 7] =2 © —4 A AR BIE
ol FES AE AT 4= Qo [12].

&t (Allium cepay= WFFuto] &oh= 20 2202, A
AIAA o2 A& 0] 34l 2u| & &fof off 2= d e of -85
o, |2 5E HH, 5, = D TG A7 AHEE o ot
[13]. @Fuo thakst A2 & Yetd+= F8 A=< fla-
vonoid7| A £-ofl+= quercetin, quercitrin, rutin 5-°] =4, &
3] U ol A A ul =] = yellow onion-S quercetin®] o] uf
S ES AR G A ok [14]. Fute quercetmt e
oA, LDL 43} oA 59 A2 7HA+= Aoz o
7 9lo, o] 23t quercetinS %l S A H EE]-‘— 72 H
OB AR ko] wobA, it v 9 FupFole
0.01%2] FHegs Hol= ¥, oFut Ao A= 6.5% 2HA|
'8}% 7‘]0§ EJ_H ]:]]— OIOU% E?‘S]—@ H‘?_]oﬂ‘—- ATO]A—]
= 7HARRL T (0 4~0.5%)0l| H]3l oF 25~32%= 1
E2 S VM= A o2 e T [15].

¥t = *J)“P%H oF 10%7} 7he# S =2 o] &5l
o, 2| ThA|lFA o Y18 B AR Al A %HE s
o] A2 Qlsl, AT e & A AT 12} 7F559] A &
& == A7 F7FekaL Slo] 7k Al HAY sk AT B
27} F7FstaL Qlot o] = Alm & 0151517%‘% H| 7] = 3L 3l
= Aol [16]. whebA gt 7 RAabE Sl b A o A
22y 7= HAste]l 2L 754 AE aAlEA Y &
go] 71501 Ao AR EH, o)t AALL o] gBeh
woll 4 eJu]7} Slek. #E WAHA A AR o
a5 9 Fupgof thek At} tf ol gl om, Ao thgt
A EA AL 2= A [17], xanthine oxidase #3243

—=

[18], B/ A [19] Sl et Aike] o] o1 A glel, s}
7@*‘01 7 S Bl gt 4t AT Aol
2 AdFolH e 718 F&0] obd 2 o183t
of Fupg A o] FEES AlZsAeT, ol FEA A7
e AF8e 54 £A4E HeluL, ofe &% 7164
A Ee 77578 AFRAZ T A BAIA L ol - ol )
& A2 AR E7] m ol [20].

orebA 2 Aol A gt kel wE 8-S AT
Ao AF=H, g d45Z (OPHWE) Q| f%}%j% ay
£ BASEAL 11 o)§ 7He e AlAsH] fiske] & éﬁ}% o

AV A| 33 RAW 264.7 cell& 0]-8-3t in vitro type A3 2 u}
& A2 0] &3t invivo type?] A2 A5

Aﬂom Fan -&%‘ i, g ZA 3t 20°C°1W A

2 T 2
= m}; 100°coﬂA1 %—ao}o:] A7t FoE A4 é%ﬁk%iﬂk.
FEHL ofIet & 37°Col A U557
Co., Tokyo, Japan)= 53514 2, =23}
-20°C°ﬂ/\1 Haste Ao o] gttt uEd 945

o] 2282 9 19.7%0] ¢t}
22, '}-l’ﬂ &
W 877 9] £7 ICR vh928 ©elqlEute] . (Orient

Co., Seongnam, Korea) 25 E] L 5}o] = 9l 22 7z
Aol AHgstRen, A5 10532 oA Balb/c Rl
©7] 54 37} Aol ol sialet. hest £ 202,
’\E 50+10%, 124] 7F oLy 71 G2 B ZEAS Ao A
FAZE ofH] AR & AR APLOP"“E} %%%:_‘%48 7
78‘EH§$FL sEdY &9 YUY SAS Lok AHEHA

=
w, vt BEAY fel4 WL 2oshdt.

2.3. A v

OR-2 T AA 50 RAW 264.7 M| 2= Sh= Al 2523
(KCLB 40071, Seoul, Korea)of| 4] £9F Hto} AF&514 0 n,
DMEM (GIBCO, Grand Island, NY, USA)¢| 10% inactivated
fetal bovine serum (FBS) (GE healthcare, Waukesha, WI, USA)
2} 1% penicillin-streptomycine 2 7}3F v X & HjoFH o2
37°C, 5% CO, Z A of| A] v oFs}%ict.

24 NI &L 27

Park 5 [21]9] S M st A& Al YE=E MTT
assay = =3 Al K Qlth RAW 264.7 Al ZZZ 1x10° cells/mL
9] == 2 96-well plateof] £5-35}11, 2047+ St A vljoF &
FEES 5EH(0.1, 1, 10,50, 100 pg/mL)ZE A 7}8}e] 37°C,
5% CO, incubator (MCO-15AC, Sanyo, Osaka, Japan)©] 4] 22
Az SR B F, 5 oL 512.0] MTT 2|k 3
7¥sto] 2A17F A Fstar o] & 4°C, 2,000 rpmofl A 1027t
4] 58] (UNION 32R, Hanil Co., Incheon, Korea)d}o] Al
He AASHTE 1 %, ZF wello] DMSOE H7tskal o] &
microplate reader (Model 550, Bio-rad, Richmond, CA, USA)
£ 0]-&510] 540 nmol| A FFEE ST o, A2 BE

£ vk Aol ofa) Aksiaict.
Cell viability (%) = sample &3/ control 3% x 100

2.5. Nitric Oxide A A=F 3

A2 5 E YA E NO2 -2 Griess HH-5- [22]2 0]-8-3}1¢]
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HjFel Fofl EAst= NO Y Felz 5745ttt RAW
264.7 H]EE 2.5x10° cells/mL2] =% 2 24-well plateo]] F=
3111, 5% CO, incubatoro]] A 20A| 7+ A v Fs} i th A Zof 1
ug/mLe] LPSe} &5 &4 (0.1, 1, 10, 50, 100 pg/mL)
& A gjsto] 2447t A v oFaklch. viok o) A 2
T, A& AT} griess A 2F (1% sulfanilamide+0.1% naphthylen-
diamine dihydrochloride, 1:1)& 1:18] H] &2 A2 A 10&
ZF ¥F-g-A]7] A1, microplate readerS ©]-835}0] 540 nmoj| A &
FEE ST Al 8 F o Y NO9] 5% += sodium ni-
trite (NaNO,) 9| &&= FF4 1} B aLsfo] A&l

2.6. Pro-inflammatory cytokine ¥-4| 3 3
Pro-inflammatory cytokine £-H| A &5 <dolR 7| 95}
o], RAW 264.7 H| £ Z 2.5x10° cells/mL & 24-well plate©] 7
31 184174 524 A WFsteiet. AZo] | pgmLel LPS
o 282 Aelstol 1247 A WFstalek. Wyl the)
IL-6, TNF-o. ¥ IL-1PB cytokine 2] H-H] =2 ELISA kit (Mouse
ELISA set, BD Bioscience, San Diego, USA)E ©]-&35}o] =
A3l ). o] & Y3l ELISA microplateo] capture antibody=
anti-mouse IL-6, TNF-o0 & IL-1BE E55}0] 4°Cof|A] 3}%
g} =0} coatingd} 4 2.1, 0] & 0.05% Tween 202 E3H3l=
PBST (phosphate buffered saline tween-20)S.2 A% 3}l
10%2] FBS7} 3235 phosphate buffered saline (PBS) 824 ©.
2 blocking 5}t PBSTZE Al & &, ZF vljoF AF5HS B
SFaL Aol Al 247 WEE-A Zi T ThA] PBSTE A 23 &
biotinylated anti-mouse IL-6, TNF-o. detection antibody £} strep-
tavidin-horseradish peroxidase conjugateE d7}5}o] AlL0f
A 1A 7 BE-S- Al F Tk IL-1B9] 742, biotinylated anti-mouse
IL-1B detection antibodyS A 7}8}31 1A 7} WS- &, strepta-
vidin-horseradish peroxidase conjugateE 7 715} 305 HH-&-
AlFTh 71 %, o] & thA| PBSTE A| &gt th, OPD (o-phe-
nylenediamine) -§-H-& 3 7}5Fo] Ao A 304 RESAI A
t}. 2 N H,SO, 2 HWH2-2 £ 7 A7l & microplate readerE |
8-510] 490 nmoj| A SF =5 SA5HGAT

2. ARE SR 2 BY
Invivo 281 0] 83l0] A|59] &= g2 HZ3517] ¢
3ho] A B oAl &S 2Y5kT 24 BaAS APstect 2+
35Uk} 9] ICR whf-2of FE&E5 10, 50 2 250 mg/kg
body weight© =2, prednisolone2 10, 50 mg/kg body weight ©.
2200 uLA AL E 5L, X &, L EZ 9 2.5% cro-
ton 0il2- 20 pL/ear 5= 2 =32 3}4 T} Croton oil # 2]}
SAIZE Zof A FAE S48, croton oil A 23t
579 5748 HEo) YA o= st 24 VAL 7}
29 2uke] ] ICR tk 92 © 22 o], Al X7 A5
ZFZEE2 100 mg/mL 5= =, prednisolone #2719 79
prednisolone2 0.08 mg/ear’} =2 20 pLA =335},
158 %, 5% croton 0il-& 20 uLA =3235}4 T 6A17F H, die-
thylether= b} A} A17] 21, ] Z21-S AA|5}o] 10% formal-

dehydeo] 72417 13k eich. 14 F wheb HEE 5ol
vk#-8- A Z35}a1 hematoxylin-eosin (H&E) 2 toluidine-blue
(TB) AL sho] 242 eastolet

2.8. 97| 54 H7}

2 Aol A OPHWES] ¢HA /4 B7he) dgho =, A& 0)oF
FoFAA TA] A 2014-1365 (2014 79 30 7|A) o] F
6 SN 7= [23]00 & A 5He] OPHWE?] ©3] o]
of &gt FAA =4 B7HE skt 2 - suke
Balb/c th-¢-A5 A AJZF A 4~6A17F A= AAAIZ] Fof
FZ255 300, 2,000 2 5,000 mg/kg body weight &%= 7
T Fol sFGl o, o] 3 6AI7F Fet v F A BE 5o
W= B AL 257 A] AP o 5 A &2 o 2 HEkskgl

o},

2.9. 3AA

mE AY Aol gt 93k H A SAS software (SAS
Institute, Inc., Cary, NC, USA)o| A H#{FS EAREA 5 &,
Duncan's multiple range test ¥ o] @2} p<0.05 $=F A HA

sheirt.

3. RESULTS AND DISCUSSION

3. 99AA A FEE N Y&

MTT assayE £5}¢] OPHWES] #] 2] o] u}-2 RAW 264.7 cell
O] Nl E&S S45k3th L 23} (Fig. 1), OPHWES] A
2 T YEHO R MxE2FAFo| FItst] NE=dE 7t
22| e AL gholstglnt 3] 100 pg/mLe] =2 A g
Al, F-A gt Hlsf oF 1.4u19] SAES B elS Selstal
t}. Yoon 5 [24]9] S &5 Y Lee@} Lim [25]9] o{ H 4l
O FAZF Ao, FEE Yol HlxZ HEE0] F7H8H
o, ojof| Al F4E& 7HA A erhal Bkl whet

200
150 | b ab @
— b ab @ .
X A
2
= c
£ 100 |
8
>
o
(&)
50 [
0
PBS 0.1 1 10 50 100 (png/mL)

Fig. 1. Effect of onion peel hot water extract on cell viability of
RAW 264.7 cells. **Means with different superscripts are signifi-
cantly different (p<0.05).
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Fig. 2. Inhibitory effect of onion peel hot water extract on the prod-
uction of nitric oxide in RAW 264.7 cells. *"Means with different
superscripts are significantly different (p<0.05).

X OPHWEZ} 100 pg/mL 9] 2747 A ZEAS 72 7] o
2 Felsto] & Aol A AHE-El OPHWES] X1l 5 %+=
RAW 264.7 cello]] =4S YEFYA] &= 100 pg/mLE A&
Skl

3.2. RAW 264.7 A| £ 2] NO &u|%F 24

SN Y =4 (endotoxin) 2 e 2 LPSE ] 4] A|
2o A3k, NO, §54 cytokine}t 22 2 =o0] A4
Ho] 1% whg-S A sk ko] Qofuitt. 9%
H}-8-0]| 4 NO+= inducible nitric oxide synthase (iNOS)o]| 2] 3
AR E = Ao, A Aol A= ol a8 A Y
2 Ak 24 9] 7]5& SHAIRE, A5 &= 9] NO 4 4-2 peroxy-
nitrite, nitrogen dioxide?} -2 G| &2-& A5t P= =}
SA| = A B3 of A A 2o A NF-kB 2] DNA-binding 2
go] A2 H A [26], DNAS &/ A1 7] L A2 -3
ASHE A 0] 4, DNA £4H0.2 19915 9 A7bulol Ag
2 Z &5t} [7]. E3F mitochondria® ¥ cytochrome C, apop-
tosis inducing factorE WEA| 7 A AAAE Lo 7|7 =
ShCh[10], whebs] 3 o) 4= OPHWES] 9% mte
AES A, RAW 264.7 cello] 9= SuF27 0] LPSe} 517
OPHWEE &8t w2 H7kstol NO9 A oA avt&
stk 21 A3 Fig. 29F o], OPHWE= LPSo] 2Jgt
NO RS §o)55 0.7 oAsIg oL, ol ukE o)
o] Zpo| L= wo| 7] ekokth (p<0.05). E3F, OPHWES 100 pg/
mLo| FE=2 A7 Al oF 37%9] oA A5 Hof IC, Lol
OF 135.17 ng/mLO 2 UEhron ol sy g4 258
S NO©j| thf gt ICs, gko] 157.6 pg/mL3l Zlof vlsf -3 &
2 Bl 27,

3.3. RAW 264.7 | 9] pro-inflammatory cytokine 4]
T53
OPHWES] &% 852 EX3517] Y3l RAW 264.7 cello]]

Fig. 3. Inhibitory effect of onion peel hot water extract on the prod-
uction of IL-6 in RAW 264.7 cells. “*Means with different super-
scripts are significantly different (p<0.05).

2500
2000 a
'_ET el
S b
21500 — &
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T f
z
Z1000
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[¢]
0 ——
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Fig. 4. Inhibitory effect of onion peel hot water extract on the prod-
uction of TNF-oL in RAW 264.7 cells. **Means with different super-
scripts are significantly different (p<0.05).

LPSZ ¥2& 658 3 A58 2 59 (0.1~100 pg/mL)=
A2kl P54 cytokine®] FH| -2 ELISA kitE 0|85}
24319t} (Fig. 3~5). UF->-A th 4] A 3291 RAW 264.7 cell
of LPSE A =|stH, AN EZS] O =8A < toll-like
receptor 4 (TLR4)7} o] & 14811 &4 3tE o] A5 vi7f=
A& EAA7] =, o] off 'WAY == pro-inflammatory cytokine
o= IL-6, TNF-a % IL-1B7} St} [6,8,9,12]. & A+ A},
OPHWES] 3 7}o] wh2} 7} cytokine] #-H| o] &&= oJE4]
ol Z+AE B4 o, IL-6, TNF-a Y IL-1p LPS THE A g
3} o =qto| A ZHZk 378.2047.80, 1792.15+4.83, 67.30+8.67
pg/mLe] EH]E H o1}, OPHWEE 100 pg/mLe] =2
2] 23192 wf 233.5045.85, 1043.82+6.76, 44.01£0.00 pg/mL
O] FH|E Hof, g2t tfH] 22} 38%, 41%, 34%2] A &
5 BTk (p<0.05). o] 23k cytokines & HA] IL-6= B Al
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100
80 r a
—_ i ab ab  gpe
= T
£ o0 L [ be
[=)
L2
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Fig. 5. Inhibitory effect of onion peel hot water extract on the produc-
tion of IL-1P3 in RAW 264.7 cells. **Means with different superscripts
are significantly different (p<0.05).

27} QAN Bl W] g dtel FHAF e
I} EE WY 92 NeR A gt Fa HEEA
cytokineo] o} [12]. th&-0 2 TNF-or EBHE A E 0t
WREH o A BolEE 402, 4 H £ TNF-a 5§
o Agstol 4% v/l A4S NE-kBE B4 8HAIA IL-
6, TNF-o, iNOS ¥ COX-2& WdA|7]= 7122 &3 9=
WSS FEshy, 4K g A UG, B AN 535
o AurE 9F W3 T4 Fusht, ANH F71 A
BAERY tE L A WY 5L FH AL 22 &4
S gustel, 82, @34 % A0 2 AU A,
Qe e 9P, A 4E 5 s S0 Sel
SIcF [1228]. EF IL- 1Bt S BHE Thal 7, A4 2, 47
APAIE B A oA MRS 202, AU 2710 1
Bhp e | 2e FA] WSS e 3, BE | 53T

S7toll Tojst= Wl HE Aol [29]. 2 A+t A}
OPHWEZ} o] 2] gt A| 7}4] cytokine &4=of thslo] A &}
2 3 Qe AL SRlsielet. o, vk, bntet
Allium: 2] LF1 A2 (Allium hookeri)2] 3+ %5 & 3}of o
gk ©O1[10]0] W2H, 4HA) B 2553 300 uyg/mLe =
A2 A, IL-60] tsto] of 30%9] HaA s Helon, o
£ &3 OPHWEZ} B & 93 § 95 245 7HE g2l
skl A o2 R HofR]= AE4 flavonoidi= T3t
Aol A L A anrt S E o] $ken, Perez-Viz-
caino®} Duarte [29]2] ¢17Lo] w2 H 28712 4L} 974
1] 5 Futof| quercetin®] Fo] 7 W A O = v ).
Fut 7 H-2 Futol vste] oF 10~1008) 2] flavonoidE 3
stal gl o, 39 flavonoidi= quercetin® &, & o1} At
3l quercetin glucoside FE| = Tro| ZA3}=1 quercetin-4-
glucoside?} quercetin-2,4-diglucoside”} 1 80%S x}#| & A
T2 A2l FEjolth [29]. Lee 5 [30] g d 45
S=9 €5 A4 A adtol et Aol A b A d4
F=E0l quercetin®] th gHi-E o] Qe AL ® HAsHG o

H, Cho 5 [31]2 quercetin®] LPSZ =3+ RAW 264.7 cell
9] AF Wh-3-o A NF-kB % MAP kinaseE 9| A|5}o] 3t &

= Jh7ckn maelgh wekd B elqolA Uend
OPHWEY] &% a3= OPHWE] t}aF §H7-5 quercetin
of J3t w32 AR EC)

=)

3ARFAA AR L =2 3F

Qlofl A A & OPHWEY] in vitro type A3 o] A 9] Lep
FHSF AIE in vivo type 2.2 B 7}517] $J3) croton oil 1
T ARS AT S AYsiolth ARt o2 A5 Ag Al
oheFR W Q1A= 9] &kt ok E kol e, EuE

golz 9 BEAMB LY Bash M ] 22 Y 5
of hepLv, 1of whet B S719H ) 55, 0, B
% 5o S40] SUHT ueky 57 el 2] Y &
75 oFobiy] efste] Q191 H 0 2 FA WFL FEd o

Z whgol oje AR O| BTHE ZAsHE AT} ol o] 2ol
AL Qlt} [32]. Croton oilof] 2% AF-5 AF-2 G4 HZol
gt AR e B AT ] g R A vl
ojm, B o 3Lof| A] positive control & F A% prednisolone
2 croton oil &= PZ HFSS A o7 AAFH= A o7
] corticosteroid g A F Al oIt [33]. 2 Aol A=
OPHWE<S] 3} g iE Alul H 7] ¢]35te] OPHWEZ 10, 50,
250 mg/kg body weight?] =2 7 LE oI5t & croton 0il-S
Hgoto] FARES Yo, oM AFAE0) 763} 1)
3249] 150 tjgh OPHWES] ©|#] 312 prednisolone
7} vl szt shglet. 1 Adk (Fig. 6), control 9} H]
i8lo] OPHWES] B2 A2] SEo|4 $ol4o2 7] =7
7} 43S sl on, £3] 250 mg/kg body weight?]
EZ oA positive control®l prednisolone 50 mg/kg body
weighto} -5 529 LIS 7HY L BHalstect o] & %
A 2F Aafo] A = Ve =T, OPHWES 100 mg/mL &=
2 233 3 croton oilE EX35IH S ], prednisolone 0.8
mglear 2] 79 §AHe AR, 7 270) 47 @ A9 5

120

100 | —
e
bc bc

% Edema formation
S (] o]
o o o

N
o
T

o

Control 10 50 10 50 250
| E— |

Prednisolone OPHWE

Fig. 6. Inhibition of onion peel hot water extract against croton oil-
induced mouse ear edema (n=5). ““Means with different superscripts
are significantly different (p<0.05).
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Fig. 7. Photomicrograph of transverse sections of mice ears (n=2) sensitized with topical application of 5% croton oil (v/v) in acetone (a-c)
or vehicle acetone (d, non-inflamed), stained with (A) hematoxylin-eosin and (B) toluidine-blue and examined under light microscopy
(magnification: 200x). Treatments: vehicle 2% Tween 80 (a), prednisolone 0.08 mg/ear (b) and onion peel hot water extract 100 mg/mL, 20
pl/ear (¢). The numbers 1 and 2 in (A) indicate dermis and epidermis, respectively and the arrow in (B) means infiltration of mast cells.

o] e oAS AL st (Fig. (A). T3t 7]
) ¥ ghA) 2 0] 8- 291 AT (Fig. 7(B)), OPHWES] 7]
27t Q% ukol A MRk O] @ R 920 Heg ol
3 A BelstaAr).

3.5.97 54 37t

ok A& o] Aol A OPHWEZ} in vitro & in vivo type A 3
o] tisto] g F s 7HAl = AS Y563t oo
ol 1 =40 B A E A S A28 7|54 AlE
27 9] 7S )5t 7F=Al S F R EH7] €3] Balb/c miceS
o]-gsto] T3] A Fof HAIRS AASHSITE OPHWE
£ 300, 2,000 ¥ 5,000 mg/kg ==& 200 uLA A Fofgt
T 237 WS 9 X AbgS ST (Table 1). 73+
o] T AATE FoF o] Y |AE A Yokon, 237t
o HE 07 A AbaS AT E AT B E A4 AP
=0 HAE A ot} E5F 2ol vl o] Al A7
o] ¥zhE|A] ¢kokrt. whebi] OPHWES] ilF & Fof 7} np-
2 AR G A W AS Felstglon, olek &
ARRE A4 AXE Kim 5 [34]> AU AR S &3] B R
of ZA A, ol T 25710 A 7|17t F ol s E
AgsE o] TEEA] oot A4 o] gle AS® HAlsgit
OECD test guideline 420 [35]¢] uf2H, 1} 0] 2,000 mg/
kg A| 25 Fof Al AbYal= 7WAI7E fle A9 F5de 2
AFstERE 2 Aqto| A= OPHWES] QHAA-S SQldt 4=

Table 1. Mortality of mice treated orally with onion peel hot water extract

S19ick. ool uheh ohAIet 754 AR W A= A%
A% URZH Y OPHWESY o] §o] 7V5a A o= At
=R =

4. CONCLUSION

2 Aol A= Fuk A A FHF AE Got ] 9fste
in vitro 2 in vivo type®] AH-& st ¢ich WA Fuk 4A
HFEE (OPHWE)O] N25/d& 7FA =4 o sl Lot
H7] 8 MTT assay= 28t A3}, B = H7F 5 Eo A of
A M3 FA]50] controlof M]3 {8 02 F7lslo] AE
4% 7HA de As AT A2 545 7HAA
%= 5% (0.1, 1, 10, 50, 100 pg/mL)o| A o AF A &}

Abs B 73}, OPHWEZ 100 pg/mLE %] 2] A] NO, IL-6,
TNF-o & IL-1Bo]] thate] 22} 37%, 38%, 41%, 34%2] <A
5 HOlE &Ittt ERL croton oil & HF-A
75 AdolA Au 2 A9 FA 9 A S5 T2
mast cell F-7& FA3] AR TS Selstdon, g4 B+
54 ol A A 54E FUEHAl e RS gl
E ZAT}o]| A OPHWEY] & -g-0] in vitro #ut o} e} in vivo
oA gF HEoAE FHF s 7S gelst,
OPHWEZ} 5 A 2A]9] £ 2K 9] &8 7HX)7t S22
Ao Z AR H

i &

lb{v

Days after treatment

0 2 4 6 8 10 2 4
Control 055 0/5 05 0/5 05 0/ 055 0/

300 mg/kg body weight 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2,000 mg/kg body weight 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
5,000 mg/kg body weight 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
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